Anisotropic fluids can show a large variety of spatial and dynamic patterns. A well suited system to study them is the electrically driven Electro-hydrodynamic convection (EHC) of nematic liquid crystals that is extensively understood experimentally as well as theoretically (for an overview see e.g. Ref. [1, 2] ). Recently, novel electroconvection patterns have been observed in liquid crystals with unconventional material parameters, where the combination of the signs of the dielectric anisotropy 'H and the conductivity anisotropy 'V play an important role. Conventional EHC studies deal with a negative 'H and positive 'V . We present electroconvection experiments, using a bent-core compound where 'H is positive and 'V negative. This mesogen yields a variety of unconventional patterns and transitions between different pattern types as well as a new metastable ground state [3, 4] . In ac fields, longitudinal rolls have been observed that are oriented parallel or nearly parallel to the initial director orientation n 0 in contrast to conventional normal rolls with a primarily perpendicular orientation with respect to n 0 . While conventional EHC patterns are shadowgraph structures, i.e. they are in principle visible without polarizers, the longitudinal rolls are only detectable with two polarizers at the pattern onset (Figs. 1 a, b) . Shadowgraphs appear only at a few percents above the threshold voltage U c (Fig. 1 c) .
Figure 1:
Polarizing microscopy images of longitudinal rolls (a) without polarizers at U U
. The initial director orientation n 0 is marked, the excitation frequency f 0 1 kHz , U c V 6 5 . .
The longitudinal patterns (Fig. 2 a) can transform into normal rolls (Fig. 2 c) during a transition that is controlled by the excitation frequency f 0 . This transition is not sharp, an intermediate zigzag state occurs (Fig. 2 b) . A further, sharp transition takes place at even higher frequencies between the zigzag and fluctuating patterns (Fig. 2 c) . . . The designation as twist patterns follows Ref. [5] .
The pattern state diagram in Fig. 3 shows the angle of the convection patterns with respect to the initial director orientation n 0 . The above mentioned transitions at f 0 3 kHz and f 0 3 65 . kHz are obvious. The studied mesogen exhibits an exotic feature, i.e. a new metastable ground state (M) that is induced by a sufficiently large external electric field. This metastable domain is separated from the original stable ground state (S) by a sharp phase border (Fig. 4) and is distinguishable from the latter by a different birefringence. Not only the EHC thresholds are different in both domains but also the convection rolls themselves show a qualitatively different behaviour. In Figure 4 a, both domains exhibit longitudinal rolls parallel to n 0 , but with higher voltages, the rolls in the metastable domain reorient while those of the stable ground state remain in their position (Fig. 4 b) . Hence, a voltage controlled transition between longitudinal and normal rolls appears in the metastable domain. Furthermore, we find a temperature triggered transition between longitudinal rolls and fluctuating zigzag patterns as well as a superposition of different pattern types at voltages far away from the threshold and travelling convection rolls in the metastable domain.
A basic model for the non-shadowgraph longitudinal rolls has already been established in Ref. [5] . It reproduces the orientation of the convection patterns as well as there appearance as non-shadowgraph textures. A theoretical prediction of the reorientation transitions and the dynamic behaviour of the presented patterns will be a relevant task for the future.
